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SPECIFICATION 
Slide Rail 

Background of the Invention 
5 1. Field of the Invention 

The present invention relates to a slide rail which 
is provided in a seat for a vehicle or the like so as to 
adjust the forward and rearward positions of the 
seat. 

10 

2. Description of the Prior An 

In a vehicle or the like, a seat is mounted via a 
slide rail to the floor side of the vehicle in such a 
manner that it can be moved forwardly and 
15 rearwardly. 

In such slide rail, as a sliding member thereof 
there is widely employed a slider formed of a resin 
material or the like which has an excellent sliding 
property. In the prior art, for example, one of such 
20 slide rails having sliders of this kind is disclosed in 
Japanese Utility Model Publication No. 13152 of 
1 980. 

In other words, the disclosed slide rail is 
constructed as follows: the lower portion of an 

25 upper rail fixed to a seat is formed in a U-shaped 
configuration; a slide block formed of a resin 
material is mounted to the tip end portion thereof- 
and the slide block is then inserted into a lower rail 
fixed to the seat floor side in such a manner that it is 

JU in close contact with the lower rail. 

However, the above-mentioned conventional 
sl.de rail has a large sliding resistance since the slide 
block thereof is inserted into the lower rail in a face- 
to-face contact manner, and at the same time it may 

35 be loosened or produce a strange sound because 
there ex.sts clearance between the upper and lower 
rails due to the dimensional errors therebetween, so 
that the slide rail cannot always be slided smoothly 



above-mentioned manner, when it is inserted 
between the movable-side and fixed-side rails the 
upper sl.der is resiliently deformed in a vertically 

70 ta^lTu manner 35 ,he 8pherical Projections 
70 formed alternat.ngly in , he top and bottom surface 
of the upper slider are pressed against the two rails 
respectively, and a, the same time the arc-shaped 
projections are deformed such that they are pushed 
.n inwardly since the slits are collapsed This 
75 resilient deformation of the upper slider can absorb 
any possible lossenesses between the movable- and 
fixed-s.de rails, with the result that the movable-side 
rail can be slided smoothly relative to the fixed-side 

80 The above and other related objects and features 
of the invention will be apparent from a reading of 
the following description taken in connection with 
tne accompanying drawings. 

85 Brief Description of the Drawings 

Fig. 1 is a longitudinally sectional view of a slide 
rail according to the invention; 
Fig. 2 is a side view of the above slide rail; 
Fig. 3 is an exploded perspective view of the 
30 above slide rail; 

Fig. 4 is a partially cut-away, side view of the main 
portions of the above slide rail; 

Fig. 5 is a part:„ily cut-away, plan view of the main 
portions of the above slide rail; 
95 Fig. 6 is a partially cut-away, side view of an upper 
slider employed in the above slide rail; and 
F.g. 8 is a plan view of the above upper slider. 



40 Summary of the Invention 

The present invention aims at eliminating the 
d.sadvantages found in the above-mentioned 
conventional slide rail. 
Accordingly, j, is a primary object of the invention 
45 to provide a slide rail which is provided with sliders 
improved in form and thus can be slided smoothly 

In attaining the above object, according to the 
invention, there is provided a slide rail in which a 
movable-side rail to be connected with the side of a 
t>U seat is formed so as to have a lower portion of a U- 
shaped section, upper and lower sliders are 
respectively disposed over and under a lower flange 
formed .n the movable rail lower portion, and the 
movable rail is inserted into a fixed-side, square- 
55 barre -shaped rail to be fixed to the floor side of a 
vehicle via the upper and lower sliders in such a 
manner that the movable rail can be slided back and 
forth, characterized in that the upper slider is formed 
60 Si? mater,a ' navin 9 a desired elasticity and also that 
60 he upper slider is formed in the two side surfaces 
thereof with arc-shaped projections, in the top and 
bottom surfaces thereof with alternating spherical 
project.ons, and internally of the arc-shaped 
projections with slits. 
65 Therefore, since the upper slider is formed in the 



100 th« e on riPti0n Pr6ferred Emb ° di ™ <* 
In the drawings, numeral (1) designates a slide 
ran, which comprises a movable-side rail (3) 
extending downwardly from the side surface 

1 B* m?'°K r 3 C , UShi ° n ffame (2) and a fi*ed-side rail 
105 (4) to be f.xed to the floor side of a vehicle The 

movable rail (3) includes a lower portion which is 

opened externally to provide a U-shaped section 

The movable rail (3) is provided in the lower end ' 

thereof with a lower flange (3a). which flange (3a) is 

110 inturn formed with embossments (5a) and (5b) 
respectively in the front end rear ends thereof On 
the other hand, the fixed-side rail (4) is formed in a 
square-barrel shape which has a spaced portion (6) 
extending along the internal edge of the top surface 

1 1 5 portion (4a) thereof. The fixed rail (4) is provided 
w.th integral leg piece members (7a) and (7b) which 
^T 0 !!^ diSp ° sed forv ""dly and rearwardly 
1 I 7< k k 4> - A,S0 ' ,hC ra " (4 > is P ro vided in the 

120 with Z . k ° n ° m SUrf3Ce ponion (4b > ther *°' 
120 w,th an embossment (8) projecting upwardly, and is 

formed with a through-bore (9) in the front end of 

the bottom surface portion (4b). 

Then, upper and lower sliders (10) and (1 1 ) are 

inserted between the above-mentioned movable- 

1 25 and fixed-side rails (3) and (4). and the movable-s.de 

rail (3) .s assembled to the fixed-side rail (4) via 

these two sliders (10). (11) such that it can be slided 

tore and aft relative to tne fixed rail (4). Numeral (12) 

130 n e , S T a,e l a '° Ck device for lockir, 9 the movable rail 
U 13 > at an arbitrary position relative to the fixed rail 
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(4). Although the lock device (12) is not described in 
detail, generally speaking, in the lock device (12), a 
locking member which is interconnected with an 
operation lever (12a) is engaged with one of 
5 engagement portions (13) formed in an internal 
edge flange portion (4c) in the fixed rail (4) by means 
of operation of the operation lever (12a) so as to lock 
the movable rail (3) at a desired position. 
Now, the upper slider (10) is formed of a synthetic 
10 resin material such as polyethylene, nylon, 

polyacetal or the like, which has a desired elasticity. 
The upper slider (10) comprises two support surface 
portions (10a), (10b) respectively disposed in the 
forward and rearward portions thereof and a 
15 connecting arm portion (10c) which is narrower in 
width than the support surface portions (10a), (10b) 
and serve to interconnect the two support surface 
portions with each other. The front and rear support 
surface portions (10a) and (10b) are provided on the 
20 respective top and bottom surfaces thereof with 
projections (14a) and (14b) respectively having a 
spherical tip end. The projections (14a) and (14b) are 
transversely aligned with one another and are 
spaced at given intervals from one another 
25 longitudinally. Also, the upper and lower spherical 
projections (14a) and (14b) are arranged so as to 
alternate with one another vertically. The thickness 
a1 of the upper slider (10) including the upper and 
lower spherical projections (14a), (14b) is slightly 
30 greater than the height a2 of a slider insertion 

portion existing between the lower flange (3a) of the 
movable-side rail (3) and the top surface portion (4a) 
of the fixed-side rail (4). 
Also, each of the front and rear support surface 
35 portions (10a) and (10b) of the upper slider (10) has 
an inner end portion which is slightly projected 
upwardly to provide a raised edge (15). 

Further, each of the front and rear support surface 
portions (10a) and (10b) of the upper slider (10) is 
40 provided in the respective two side edge surfaces 
thereof with a pair of arc-shaped projections (16a) 
and a pair of arc-shaped projections (16b); the two 
pairs (16a) and (16b) are opposed to each other; 
and, one projection (16a) is longitudinally spaced at 
45 a given interval from the other projection (16a), 
while one projection (16b) is longitudinally spaced 
at a given interval from the other projection (16b). 
Slits (17a) and (17b) are formed internally of the arc- 
shaped projections (16a) and (16b) in such a manner 
50 that they correspond to each other. The width bl of 
the upper slider (10) including the arc-shaped 
projections (16a) and (16b) is slightly greater than 
the width b2 of the above-mentioned slider insertion 
portion between the movable- and fixed-side rails 
55 (3) and (4). 

On the other hand, the lower slider ( 1 1 ) is formed 
of a synthetic resin material as with the upper slider 
(11). It is formed with a raised edge (18) in the inner 
edge portion thereof and a projected edge (19) in the 

60 outer edge portion thereof. The lower slider (1 1 ) is 
also formed in the front and rear end portions 
thereof with elongated bores (20a) and (20b) 
extending transversely of the lower slider (11), 
respectively. Rollers (21a) and (21b), each of which 

65 has a diameter slightly greater than the thickness of 



the lower slider (11), are rotatably fitted into the 
elongated oores (20a) and (20b), respectively. 

In order that the two sliders (10) and (1 1 ) may be 
engaged with each other in the longitudinal 
70 direction thereof, there are formed projections (22) 
respectively on the lower surfaces of the outer edge 
portions of the front and rear support surface 
portions (10a) and (10b) in the upper slider (10). and, 
correspondingly to the projections (22), there are 
75 formed recesses (23) respectively in the projected 
edge (19) of the lower slider (11). 

Then, the thus formed upper slider (10) and lower 
slider (11) are connected with the lower flange (3a) 
of the movable-side rail (3), that is, the upper slider 
80 (10) is abutted on the top surface of the lower flange 
(3a) and the lower slider ( 1 1 ) is abutted against the 
lower flange (3a) from the bottom surface to the side 
surface of the .ertically rising portion thereof, while 
on the corresponding outer edge side of the upper 
85 and lower sliders the projections (22) are fined into 
the recesses (23) respectively. The movable-side rail 

(3) , to which the upper and lower sliders (11) and 
(12) have been attached to this manner, is inserted 
into the fixed-side rail (4) from ahead in such a 

90 manner that the rising portion of the movable-side 
rail (3) as well as the raised edges (15) and (18) of the 
upper and lower sliders (10) and (1 1 ) correspond to 
the spaced portion (6) of the fixed-side rail (4). 
Further, in a condition where the upper and lower 
95 sliders (10) and (1 1) are positioned inside the fixed- 
side rail (4), a projecting pin (9a) is inserted through 
the through-bore (9) in the front end of the fixed rail 

(4) and is then crimped, so that the movable-side rail 
(3) can be assembled to the fixed-side rail (4). 

1 00 As a result of the above-mentioned assembly, the 
rollers (21a) and (21b) fitted into the lower slider (l l ) 
are respectively brought into rolling contact with the 
bottom surface of the lower flange (3a) of the 
movable-side rail (3) as well as the bottom surface ' 
1 05 of the fixed-side rail (4), and the movable-side rail (3) 
is supported by these rollers (21a) and (21b). The 
upper slider ( 1 1 ) is resiliency deformed in a 
vertically undulating manner as the alternating^ 
formed spherical projections (14a), (14b) are 
1 1 0 resiliently pressed respectively (see Fig. 4). Also, the 
arc-shaped projections (16a) and (16b) are 
respectively deformed in an inwarldy compressed 
manner as the slits (17a) and (1 7b) are collapsed 
(see Fig. 5), and are then press fitted between the 
1 1 5 lower flange (3a) of the movable-side rail (3) and the 
top surface (4a) of the fixed-side rail (4). 

Since the upper slider (1 1 ) is inserted between the 
movable-side rail (3) and fixed-side rail (4) in such 
deformed condition as mentioned above, the 
1 20 amount of resilient Reformation of the upper slider 
(1 1) varies according to clearances produced due to 
the dimensional errors between the two rails (3) and 
(4). That is, when the dimensional error between the 
two rails (3) and (4) is great, the upper slider (1 1 ) i s 
1 25 resiliently deformed greatly and. for the small 
dimensional errors, the upper slider (11) is 
resiliently deformed to a small extent, which 
permits absorption of loosenesses possibly 
produced between the two rails (3) and (4). 
130 Therefore, the movable-side rail (3) can be slided 



smoothly relative to the fixed-side rail (4) without 
producing such loosenesses or strange sounds. 

Also, due to the fact that the upper slider (10) can 
be resiliently deformed according to the clearances 
5 between the movable-side rail (3) and fixed-side rail 
(4) in the above-mentioned manner, the rollers (21a) 
and (21b) fined into the lower slider (11) may be of 
one and the same kind and dimension, that is, there 
is no need to select rollers corresponding to the ■ 
1 0 sizes of clearances due to dimensional variations of 
the rails produced out of various kinds of rollers of 
different dimensions in the assembling step. As a 
result of this, an efficiency in assembling a slide rail 
can be enhanced and at the same time the 
1 5 manufacturing cost of the slide rail can be reduced 
effectively. 

Further, since the upper slider (10) is inserted 
between the movable- and fixed-side rails (3) and (4) 
with only the spherical projections (14a), (14b) and 
20 arc-shaped projections (16a), (16b) thereof being in 
contact with the two rails, that is, the upper slider 
(10) is inserted between and in point-contact with 
the two rails, it has a smaller resistance while it is 
slided. As a result of this, the movable-side rail (3) 
25 can be slided more smoothly relative to the fixed- 
side rail (4). Also, even when the slider insertion 
portion between the movable- and fixed-side rails 
(3) and (4) is extremely narrow because of varying 
diameters of the rollers (21a) and (21 b) fitted into the 
30 lower slider (11 ), by running in or sliding the 

movable-side rail (3) relative to the fixed-side rail (4) 
several times the upper slider (10) can be fined 
securely and thus can be operated normally 
Moreover, since the upper slider (10) is simple in 
35 structure, a slide rail which is inexpensive and stable 
in performance can be supplied. 

Although in the above-mentioned embodiment 
only the slide rail provided on one side of the seat is 
illustrated, of course, on the other side of the seat 
W there is also provided a slide rail which is 
symmetrically identical in structure with the 
illustrated slide rail. 

Also, although in the above-mentioned 
embodiment the upper slider (10) is constructed 
4b such that it can be engaged with the lower slider (11) 
and can be slided integrally therewith, this is not 
limitative but only illustrative, and. therefore, 
according to the invention, the upper and lower 
sliders may be inserted separately. 
50 As has been described hereinbefore, in the slide 
rail according to the invention, since the upper slider 
is formed of a material having a desired elasticity is 
provided on the top and bottom surfaces thereof ' 
with the vertically alternating projections as well as 
» on the two side surfaces thereof with the 

transversely opposing projections, and is formed 
with the slits respectively disposed inwardly of the 
last-mentioned projections, the upper slider while it 
is inserted or fined between the movable- and fixed- 
ou side rails, can be elastically deformed to absorb the 
clearances produced due to the dimensional errors 
between the two rails, so that the movable-side rail 
can be slided smoothly relative to the fixed-side rail 
without producing loosenesses or strange sounds 
65 therebetween. Also, in the present invention, the 



sliding resistance of the upper slider is reduced due 
to the fact that it is inserted between the movable- 
and fixed-side rails in point-contact therewith in the 
above-mentioned projections formed on the top and 
70 bottom as well as two side surfaces thereof, so mat 
he movable*. .le rail can be slided more smoothly 
relative to the fixed-side rail. In other words the 
invention, in fact, provides several practical effects 



75 CLAIMS 

1- A slide rail comprising a movable-side rail to be 
connected to a seat, said rail including a lower 
porton of a U-shaped section, two upper and lower 
si. ders respectively disposed on the top and bottom 
80 surfaces of a lower flange formed in said rail lower 
portion, and a square-barrel-shaped fixed-side rail 
to be fixed to the floor side of a vehicle said 
movable-side rail being inserted into said fixed-side 
rail via said upper and lower sliders in such a 
bo manner that said movable-side rail can be slided 
back and forth, characterized in that said upper 
slider is formed of a material having a desired 
elasticity, is provided on the top and bottom 
surfaces thereof with a number of vertically 
90 alternating projections, is provided on the two side 
surfaces thereof with projections, and is formed 
with slits respectively disposed inwardly of said 
projections in said two side surfaces 
2. A slide rail as defined in claim 1, wherein said 
95 upper slider includes two support surface sections 
respectively in the front and rear portions thereof 
and a connecting arm section disposed between 
said two support surface sections for 
i nn interconnectin 9 said two sections, said connecting 
1 00 arm section being narrower in width than said two 
support surface sections, and wherein said 
projections provided on said top and bottom 
surfaces as well as on said two side surfaces and 
said slits are a.l located in said support surface 
lUb sections. 

3. A slide rail as defined in claim 1 , wherein said 
lower flange of said movable-side rail includes two 
embossments respectively formed in the front and 
rear ends thereof, and the bottom surface of said 

no fixed-s.de rail is provided in the rear end thereof 
with an upwardly projecting embossment and is 
formed in the front end thereof with a through-bore 

4. A slide rail as defined in claim 1, wherein said 
projections provided on said top and bottom 

1 1 5 surfaces of said upper slider are respectively formed 
in a spherical shape and said projections on said 
two side surfaces of said upper slider are 
respectively formed in an arc shape. 
5 : A slide rail as defined in claim l', wherein said 
i M projections on said top and bottom surfaces of said 
upper slider are arranged such that they alternate 
with one another in the vertical direction 

6. A slide rail as defined in claim 1 , wherein said 
front and rear support surface sections of said upper 

125 slider are respectively provided in the inner end 
portions thereof with raised portions projecting 
slightly upwardly. w 

7. A slide rail as defined in claim i , wherein the 
vertical thickness of said upper slider including said 

130 project.ons provided thereon is slightly greater than 



the height of a slider insertion portion interposed 
between said lower flange of said movable-side rail 
and the top surface of said fixed-side rail. 
8. A slide rail as defined in claim 1, wherein the 
5 width of each of said support surface sections of 
saio upper slider including said projections on said 
two side surfaces thereof is slightly greater than the 
width of said slider insertion portion between said 
movable- and fixed-side rails. 
10 9. A slide rail as defined in claim 1, wherein said 
lower slider is formed in the front and rear end 
portions thereof with elonoated bores extending 
transversely, and rollers having a diameter greater 
than the thickness of said lower slider are 
15 respectively fitted into said elongated bores in a 
rotatable manner. 

10. A slide rail as defined in claim 1, wherein said 
lower includes a raised edge in the inner edge 
portion thereof and a projected edge in the outer 



20 edge portion thereof. 

1 1 . A slide rail as defined in claim 1 . wherein said 
front and rear support surface sections of said upper 
slider are respectively provided in the outer edge 
lower surfaces thereof with projections and said 

25 lower slider is formed in said projected edge thereof 
with recesses respectively corresponding to said 
projections in said outer edge lower surfaces of 
upper slider, so that said upper and lower sliders 
can be engaged with each other in the longitudinal 

30 direction thereof. 

12. A slide rail substantially as herein described 
with reference to the accompanying illustrative 
drawings. 

13. A slide rail as claimed in any one of the 

35 preceding claims in combination with a seat which 
is adjustable in position forwardly and rearwardlv 
by said slide rail. 



